abscission and resulted in small increases in PE activity in abscission zones and most of the other regions sampled. The largest increase was observed in the stem tissue adjacent to the attached leaf opposite the debladed, auxin treated one.
The activity of coleus PE was highest in the pH range from 7.3 to 7.6. The pH of distal tissue from abscission zones of abscissing petioles was 5.8. This was 0.7 pH units lower than that of proximal tissue from the same zones.
PE from both coleus and bean appears to be denatured by freezing and/or thawing.
Osborne (15) (14) and Valdovinos and Muir (20) indicate that the activity of the esterifying system is increased. and especially in the abscission zone. Increased esterification results in increased solubility of pectic materials (9) Preparationt of Extracts. The frozen thin slices were w-eighed, ground in a small quantity of 0.1 WI NaCl in a mortar and pestle, and were twice extracted in volumes of 0.1 M NaCl (including the small volume used in grinding) proportional to the fresh weight (usually 6.25 ml/g fr wvt). Immediately after grinding and adding the required volume of salt solution, the pH was adjusted to 7.0, and the suspension was then stirred for 15 min. The suspension was centrifuged at 2000.0 for 20 min and the supernatant fluid (extract) wN-as decanted and saved. The second( extraction was carried out in a similar manner but withlouit grinding. The residule was discarded after the second extraction, and both extracts were combinied. All of these operations wvere carried out in a cold room at 4 to 6' or in ain ice bath. PE, Assay. Three methods for assay of PFE were used; all involved the determination of acid generated in a reaction mixture which usutally consisted of 2 ml each of 1 % pectin in 0.1 M NaCl and tissue extract in 0.1 \4 NaCl. Tissue extracts heated in a boiling water bath were assayed as controls. Citrus pectin was obtained from Sunkist Growers.
Inc., and was washed twice by suspension in acidified 70 % alcohol. The pectin was estimiated to be 50 to 60 % esterified (methyl groups were 3.9 % of the dry weight) by the method of Boos (4) .
One assav method used was aimodificationi of the colorimetric miethod of Osborne (15) . Bromthvmol blue (0.004 %) was used as a pET indlicator in plalce of methyl red [wxrhich is subject to reductive bleaching (19) When the 2 above corrections were applied the assay kinetics became linear. From this we assumed that changes in reaction rate with the progressive pH decline (fromii 7.0-6.0 at most) inherent in the assay were negligible. These assays were carried out at 250. In another assay method, direct and repeated titration with standardized NaOH to maintain the pH of the reaction mixture near 7.0 as in the method of Kertesz (9) was accomplished manually using a microburet (11), or automatically using a recording pH-stat designed by one of us (L.L.R.D.) and assembled from electronic parts, a microburet and standard laboratory instruments (recorder, expanded scale pH meter, and magnetic stirrer). Using this method it was possible to monitor rates within 1 to 2 min after pipetting substrate into the reaction mixture. With a few exceptions, which appeared to be characteristic of the locus sampled, acid generation was linear from the beginning. In those instances where early transients were observed, constant rates usually were attained after a period of adjustment of onlv a few minutes, but occasionally of up to an hr, and it is these constant rates which are reported here. Only the less active extracts from coleus tissue showed such transients; none were observed in assays of bean extracts, which were considerably higher in activity.
One further assay method was employed. Using an expanded scale pH meter, the titration curve for each reaction mixture (initially about pH 5) was determined in adjusting upward to pH 7.0. The activity of the enzvme was then assayed by recording the pH as it changed to lower values with time. The data were processed by computer to yield rates (,ueq acid/hr/g fr wt) and statistical measures of linearity. These 2 kinds of assay were carried out at 300.
The manometric method of Glasziou (6) was tried but it proved to be inadequately sensitive to measure the low activities in coleus.
Results and Discussion
Pattern of PE Activity: Coleus blumei. PE activities in abscissing petioles were compared with activities in the intact opposite leaves, in leaves of intact plants, and in leaves and debladed petioles of plants to which 1 % (w/w) IAA in lanolin had been applied (fig 1) . Only those debladed petioles treated with plain lanolin were abscissing when tissue slices were collected; all other leaves or petioles were firmly attached.
PE activity was consistently high in the leaf blade and low in the distal portion (locus 8, fig 1) of abscission zones from abscissing petioles. However, activity in the latter locus was not significantly lower than that in the corresponding locus in the opposite attached leaf (locus 3, fig 1) , which also was low in these experiments. Debladed petioles to which auxin had been applied did not abscise and showed no decline in PE on the distal side (locus 22, fig 1) (18) ] than younger ones (7) . Also, applications of 1 % IAA in lanolin result in higher than normal auxin levels in the older petioles as evidenced by their greater elongation (8) and the increased phloem regeneration in stem tisstues subjacent to them (10) even thouigh this treatment results in petiole longevity equivalent to that of intact, expanded leaves of all ages (8, 22) . Therefore, the higher PE activities observed in IAA-treated plants resulted from levels of auxin higher than usual in the older parts of these plants. Auxin (12. 5 ml/g). In coleus assays, reaction mixtures consisted of 2 ml of tissue extract and 2 ml of 1 % (w/v) pectin solution in 0.1 M NaCl; in bean assays, they consisted of 0.5 ml extract, 1.5 ml 0.1 M NaCl and 2.0 ml of pectin solution. Assays were made at 30 C using a recording pH-stat; rates were determined graphically. PE figure 2 . Because non-enzymatic deesterification proceeds at pH values slightly above neutrality, it was necessary to correct for this component. This was done by using a heat-denatured sample of the same extract in the reaction mixture. Enzyme-catalyzed rates were estimated as differences between rates in heated and unheated samples. PE activity increases with pH up to 7.3, remains at this high level up to 7.6, then appears to decline gradually as the pH is further increased. Though the activity at pH /.0 is only about three-fourths that at 7.5, the former is clearly a more convenient value for assay purposes as correction for alkali-catalyzed deesterification is not required. This non-enzymatic component becomes measurable at pH 7.2. and accounts for almost half the activity at pH 8.0 (fig 2) .
Measurements of the pH of tissues (fig 3) from the same loci as sampled for enzyme assays were made by grinding slices in a volume of 0.1 M NaCl proportional to their fresh weights (25 ml/g). In debladed plants the lowest pH (5.8) was found in the distal slices from abscission zones of abscissing petioles, and the highest (6.5) was found in proximal slices from these same petioles and from attached leaves opposite them (6.4 scission zones of attached leaves were consistently higher in pH (6.0) than those from abscissing petioles (5.8) .
Coleus PE appears to have considerable thermal stability as reported for other plants (9) . Constant rates of deesterification were regularly maintained for periods as long as 3 hr at 300 in our experiments. However, the enzyme does appear to be denatured by freezing and/or thawing of the tissue extract. Successive assays of the same extracts. both from coleus and beani, consistentlv showed a decline in activity which was unrelated to the duration of storage at -200. Rather, as shown in table II, the decline depended simply on the number of times that the sample had been thawed and re-frozen. As percent of the original activity, the decline varied from Comparison of Coleus and Phaseolus. Enzyme activity in the primary leaf of bean wvas higher throughout than in coleus (table I). The decline in PE in the senescent tissue of the distal portion of the abscission zone appears in both, though in the case of coleus this was never as clear-cut as in bean. In bean, the highest activity was found in the proximal portion of the abscission zone whereas, in coleus, the highest activity was regularly found in the leaf blade. The petiole (including the abscission zone) and stem consistentlv had lower activitv. In tobacco pedicels the highest activity was found in the abscission zone but no attempt was made to distinguish distal from proximal portions and activities in abscissing pedicels were not assayed (23) .
Role of PE in Abscission. The low level of PE activity in coleus and the smallness of changes (14, 20) . Exogenous methionine accelerates abscission of bean, cotton and coleus petioles and tobacco flowers ( 14, 17, 20, 24, 25) . This effect also is reversed by applied auxin (14, 25) . Choline, formaldehyde, serine and glycine-all potential methyl donors (21)-accelerate abscission of cotton and/or bean petioles (14, 17) .
In addition-to making pectic materials more water soluble, increased esterification may make them imiore accessible to attack by degrading enzymes suich as pectinl lyase (pectini transeliminase) (1) v\-hiclb has a specificity for esterified substrate (2) .
